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Why Look at Nutrition when Considering 
Sustainable Intensification? 
 
The focus of agricultural intensification has 
historically been on increasing yields of major 
staple crops, which has resulted in numerous 
negative environmental, social and nutritional 
impacts.  For example, agriculture has been 
accredited to over 62% of IUCN Red List 
Threatened and Near-Threatened species 
(Maxwell et al. 2016). There is also concern 
around a number of thresholds and planetary 
boundaries (e.g. climate change, nitrogen and  
phosphorus cycles and biodiversity loss) that are 
being transgressed (Rockström et al. 2009; Steffen 
et al. 2015), largely due to both agricultural 
intensification and expansion.  
Despite the increases in yield observed with 
intensification practices, food security and 
nutrition continue to be burden felt by rural small 
holder farmers across the world. Sustainable 
Intensification has been proposed as a means to 
simultaneously increase yields, reduce 
environmental impacts, and provide other 
benefits such as improved ecosystem resilience 
and nutrition. Using nutrition as an entry point 
allows for a unique opportunity to identify how to 
improve the quality of the diets of small holder 
farmers by identifying what the local dietary gaps, 
and which locally available (and hence acceptable) 
foods could be promoted for intensified 
production to first fill local dietary needs, followed 
by income generation activities sustainably. 
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The Solomon Islands: A Case Study 
The Solomon Islands is a Melanesian archipelago 
country consisting of over 900 islands spread 
across the Pacific Ocean with have an increasing 
population, currently of over 600,000. The 
majority of the population reside in remote rural 
villages of varying size.  
Agricultural production makes up over 91% of the 
country’s GDP (WTO, 2017), and with 85% of the 
population relying on subsistence farming to some 
degree, opportunities to intensify production 
systems for both income and food and nutrition 
security are needed (Jansen et al, 2006). With the 
increasing population and pressures of climate 
change, over time, more land is being cleared and 
allocated to agriculture (Figure 2). Despite the 
increasing productivity trend in the Solomon 
Islands, poor health and malnutrition continue to 
be serious issues. The Solomon Islands is rapidly 
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Figure 1—Bundles of sweet potato for sale 
experiencing the nutrition transition - the 
loss of traditional diets in favour for more 
modern western style diets -  which is 
contributed as a major drivers for 
worsening health and nutrition (Parry, 
2010). The triple burden of malnutrition - 
the concurrent existence of energy and 
protein deficiencies, micronutrient 
deficiencies and overnutrition (overweight 
and obesity) – is a reality for many 
Solomon Islanders and their communities, 
for which poor diet quality is a major 
driver. Increasingly, non-communicable 
diseases such as cardiovascular diseases, 
diabetes and cancers are also being 
attributed to insufficient and poor diets in 
the Solomon Islands (Figure 2) – a similar 
trend observed globally.   
 
The production of roots, tubers and 
bananas (RTB) over time has been 
increasing, however – yields of local 
species such as banana and taro seem to 
be stagnant or increasing very slowly 
(Figure 3).  Traditional RTB have been the 
staple foods for the Solomon Islands, and 
despite increasing population, these foods 
have not seen a simultaneous or equal 
rate increase In fact, it appears that 
cassava is the dominant RTB being 
consumed, followed by sweet potatoes 
(Figure 3). Cassava for consumption 
appears to be largely imported considering 
the low production quantities compared to 
other RTB species.  
 
Baniata Village and the Local Food System 
 
Research was conducted in the indigenous 
village of Baniata, located in the Western 
Province on Rendova Island in July of 2018 
using a mixed method approach that 
utilized participatory qualitative focus 
group discussions (n= 63, mixed gender 
and age) and repeat quantitative 
household nutrition surveys (n=30 
women).  This wider study examined the 
role of agrobiodiversity in the local food 
system resiliency, transitioning dietary 
patterns, anthropometrics, dietary 
diversity, and nutritional intakes of Baniata 
villagers.  The results presented here focus 
on the role of RTB in the system. 
 
Baniata has a population of around 900 
villagers, with limited access to electricity 
(solar panels only) and mobile phone 
service (one area on the edge of the village 
received reception).  The village is located 
on a coastal peninsula, with access to 
ocean foods. The surrounding landscape is 
a biodiverse and dense mountainous 
forest which also provides sources of wild 
edible plants and animal foods. The 
seasons fluctuate between wet and dry, 
and the temperature is consistently 
around 29°C.  Climate change is resulting 
in stronger storms, rising temperatures, 
and increasing levels of agricultural pests.   
 
Agricultural practices in Baniata do not 
include the use of agrochemicals 
(fertilizers, pesticides, herbicides, or 
insecticides) as the community have made 
an agreement to practice organic farming.  
However, according to the villagers, crop 
yields have been declining over the past 
decade.    
 
Drivers towards an increasing need for 
more sustainably intensified production 
system in general include:  
• Organic market demand (especially 
for Ngali nut, coconut/copra and 
horticultural crops) 
• Population growth (increased 
demand for food on the 
surrounding landscape) 
•  Limited land availability (Shifting 
inland from tsunami, viable land is 
now farmed up to the mountain 
base) 
• Degrading soil quality (fallowing is 
practiced less frequently due to less 
available land)  
• Poor diet quality which is driving 
malnutrition and increases of non-
communicable diseases 
• Tension/trade-off with 
deforestation/logging and clearing 
land for agriculture 
• Stagnate yields 
• Climate change 
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Figure 3  —Solomon Island agriculture land use, population and  Roots, Tubers and Banana production, food balance and consumption trends. FAO STAT 2019 
Figure 2 —Percent of each non-communicable  
disease for which relative contribution of poor diet 
quality  as a risk factor for disability adjusted life 
ears (dark blue) in the Solomon Islands .  
Generated from GBD Vishub 2017 
 
Shifting Traditional Diets – What’s the Cost? 
 
Indigenous Baniata villagers were 
previously entirely self-reliant for 
centuries, surviving exclusively from home 
grown and wild collected foods. However 
dietary transitions began with the 
introduction to processed foods and exotic 
foods (such as white rice, sugar and 
cassava) via missionaries in the 1920’s, 
soldiers from World War 2  in the 1940’s, 
and loggers in the 1990’s.  The most 
dramatic changes in the diet occurred 
within the past 2-3 decades.  These 
transitions are understood by the villagers 
to coincide with increased rates of non-
communicable diseases.  However due to 
cost and convenience, most villagers agree 
that these foods will continue to become 
more prominent in their diets if no 
intervention is made.  
 
Homegrown foods currently make up 
around 60% of local diets, including 
multiple varieties of coconuts, nuts, RTBs 
(sweet potato, taro, cassava, and 
bananas), cabbage and other leafy 
vegetables, and fruits.  Wild foods make up 
around 10% of local diets, and include fish, 
seafood, eels, shellfish, ferns, and wild 
taro.  Regionally canned tuna is also 
increasingly prominent in local diets, often 
replacing freshly caught seafood.  Due to 
outside influence and globalization, 
consumption of ultra-processed foods now 
make up around 30% of indigenous 
Baniata villager’s diets.  Ultra-processed 
foods include white rice, butter biscuits, 
packaged instant noodles, and sugar-
sweetened packaged drink mixes.  Shifting 
towards ultra-processed foods and away 
from local and wild foods is increasing the 
intake of calories while decreasing intake 
of essential micronutrients. Without 
interventions, diets will likely continue the 
transition towards poorer quality and ultra
-processed foods leading to higher rates of 
NCDs, as seen across the country.   
 
Contribution of Roots Tubers and Bananas 
to Today’s Diet  
 
RTB crops have been the staple food of the 
traditional Solomon Islands diets. These 
crops provide essential  macro nutrients 
such as fibre and energy as well an array of 
micronutrients. However, due to diet 
changes, the diversity and quantity of RTBs 
being consumed in the diet is declining.  
Many RTBs are being replaced by white 
rice, as villagers state rice is inexpensive 
and easy to cook, with the younger 
generation preferring the taste.  Some 
women, however, shared that rice does 
not keep their hunger satiated as well as 
RTBs. 
 
The majority of households still consumed 
at least one type of RTB daily. Table 1 
describes the most commonly consumed 
varieties of RTB.  Only two households 
utilized the leaves of a RTB (taro) in their 
meal preparation. It is important to note 
that this is a snap shot of one period in 
time (July, 2018) and does not capture 
seasonal variations in diet related to the 
seasonal availability of RTB within the local 
food system.  
 
The average energy contribution of RTBs 
to the diets was 506 kcal, which 
constitutes 27% of their daily caloric 
energy intake.  RTBs contributed 32% of 
the participant’s estimated average 
requirement (EAR) of iron (2.57mg) and   9 
grams of dietary fibre, making up 7% of 
their EAR. There has been a recent trend 
to peel the skins off from the roots and 
tubers prior to consumption, which 
reduces the fibre potential of RTBs. The 
women expressed that removing the skin 
is less healthy, but tend to prefer the taste 
when prepared this way. Most women 
were significantly below the 
recommended intakes of numerous 
essential nutrients, including vitamin A, 
calcium, protein, thiamine, and riboflavin.   
 
Over 68 varieties of RTBs were 
documented as being available for use 
either through production or collection 
from the wild (Table 2).  Only 25% of 
respondents consumed orange and red-
fleshed fruits and vegetables - high in beta 
carotene a pre-cursor to vitamin A 
synthesis in the body - in the proceeding 
24-hour period, despite them being 
available in the local food system.  
Quantitative household dietary intake data 
confirmed the low intake of orange and 
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Figure 4 —Young child with local variety of orange-fleshed banana 
Figure 5 — Typical foods clockwise from left:  
pumpkin leaf, cooked banana with coconut,  
pumpkin with cabbage and coconut, cassava  
pudding and fried banana fritters 
red coloured fruits and vegetables, 
corresponding with calculated inadequate 
intakes of Vitamin A in the diet.   
 
Women who were the primary household 
cooks who were sampled and completed 
dietary assessments had an average BMI of 
26 and an average body fat percentage of 
30%, both of which are evidence of the 
nutrition transition, with the population 
being overweight.  
 
Dietary Diversity & Neglected and 
Underutilized Species (NUS)  
 
Dietary diversity of Baniata villagers is 
declining, as ultra-processed and imported 
foods replace traditional food varieties.  
Numerous species of RTB were found to 
be  underutilized within the community 
(produced and consumed by a small part 
of the community – Table 2).  As example,  
bright orange-fleshed bananas (Figure 6) 
are not widely consumed but are likely to 
contain high amounts of both vitamin A 
and riboflavin and are a traditional food of 
the community which is rarely consumed 
today.  Table 2 describes the available 
varieties of RTB that were reported as 
being produced locally or collected from 
the wild within the local food system 
landscape of Baniata. Just over 10 species 
were identified as being dark yellow or 
orange fleshed, which are an indication of 
high beta-carotene content -. 
Consumption of foods high in beta-
carotenes can increase levels of Vitamin A 
in the blood, and hence, be a useful food-
based tool against vitamin A deficiency.  
 
How Sustainable Intensification of RTB  
Could Improve Nutrition 
 
Throughout the Pacific vitamin A 
continuous to be a problem nutrient, 
which is at least partially attributed to the 
shift away from traditional diets (Parry, 
2010). In Baniata, Vitamin A in particular 
was found to be inadequate. Vitamin A 
deficiency is serious, and a leading cause 
of preventable disease such as blindness 
and reduction immune system function 
leading to increased risk of serious and 
sometimes fatal infection. The paradox is 
that there are multiple varieties of cassava, 
taro, sweet potato and banana that are 
dark yellow and orange fleshed that are 
available within the food system that if 
were more abundantly available, could be 
leveraged to help bridge this dietary gap. 
 
Two main pathways are recommended to 
guide sustainable intensification programs 
of dark yellow and orange fleshed RTB rich 
in vitamin A available in the system: 
1. Increases in production for local 
consumption – more sustainable 
than current vitamin A 
supplementation programs.  
2. Create niche value chains and 
income generation opportunities, 
particularly for processing of 
Vitamin A rich RTB into food 
products such as complementary 
baby foods. These foods can be 
stored for consumption throughout 
there year, as well as marketed 
outside of the community. 
 
Limiting factors of RTB Intensification 
 
Climate change was reported as the most 
serious limiting factor, with increasing 
salinity and unpredictable weather 
patterns, yields are being negatively 
affected. Villagers also cited the rise of 
pests (red nose bird, wild pigs, and rats) 
and diseases on RTB crops that is 
negatively affecting yields and as a result, 
varieties susceptible to pests are planted 
less frequently.  Market demand is an 
additional determinant of which RTB crops 
villagers choose to grow. When probed, 
there was also a lack of knowledge 
between different nutritional properties or 
benefits of different RTB species or 
varieties. 
 
Final Recommendations 
RTB crops containing nutrients that are 
lacking in the local diet (such as vitamin A) 
should be identified, promoted, and 
intensified. Further barrier analysis to the 
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Figure 6 —Two local varieties of vitamin A rich bananas fresh (left) and cooked (top right: baked and bottom right: banana pudding and fried banana) 
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Contacts: 
utilization of these varieties and species 
should be conducted, as well as market 
and value chain analysis to understand the 
potential for these products to generate 
income as well as improve nutrition in the 
local community – as well as to the 
consumers that would eventually purchase 
them in regional areas and the cities. 
Priority should be given to RTB crops, 
which are nutritionally dense, ecologically 
adapted, culturally accepted, and 
economically viable.   
 
Neglected and underutilized species of RTB 
have the opportunity to improve 
availability  and consumption of nutrient 
rich foods for indigenous Solomon 
Islanders through nutrition-sensitive 
sustainable intensification.  
 
These crops are often reported as more 
resilient to the changing climate than 
other crops.  Intensification of these 
underutilized RTBs – particularly those 
high in missing essential nutrients like 
Vitamin A - can provide a sustainable 
opportunity towards alleviating 
malnutrition in the face of climate change.  
 
There is an urgent need for nutrient 
composition analysis of RTB crops not 
included in regional food composition 
tables, especially of local varieties that by 
visual identification, have the potential to 
be rich in certain micronutrients, especially 
vitamin A. 
 
Working with local experts can help 
determine best methods towards eligible 
RTB intensification; including workshops, 
publications, participatory farmer learning, 
and a committee for planning, monitoring 
and evaluation.   
 
Finally, this research used dietary intakes 
from one season. It is recommended that 
repeat intakes at multiple points of the 
year will allow for better understanding of 
the contribution of RTB crops to the diet 
and season differences throughout the 
year.  
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Figure 7 —Baniata woman and her daughter in front of their household’s banana and taro plants 
Crop species Local Variety Name 
Percent of Households that 
consumed in past 24 hours 
Roots and Tubers 
Dioscorea alata Purple Yam 3.00% 
Ipomea batatas Taeveke 53% 
Ipomea batatas Vaero (yellow flesh) 23% 
Ipomea batatas Temarae 7% 
Ipomea batatas Benimala (purple flesh) 3% 
Ipomea batatas Taumahu 3% 
Manihot esculenta Pencil Cassava 40% 
Manihot esculenta Kaiza 24% 
Manihot esculenta Yellow Curry (yellow flesh) 17% 
Manihot esculenta Ranoga 3% 
Xanthosoma sagittifolium Karuvera ( Pink flesh) 7% 
Xanthosoma sagittifolium Karuvera White 3% 
Bananas 
(Musa spp) Sweet Banana 13% 
(Musa spp) Nuguru 7% 
Banana (Ripening) Fiji Vahu 13% 
Musa spp Napoti 13% 
Musa spp Vasara 10% 
Musa spp Pohara 7% 
Musa spp Bougainville 7% 
Musa spp Richard 3% 
Musa spp Hiomo 3% 
Musa spp Bo’o 3% 
Table 1: Roots, Tubers and Banana consumption rates in Baniata, sourced from repeat multiple-pass 
24-hour dietary recalls 
Crop species 
Local Variety 
name 
Flesh colour 
Origin Grown by 
many or few 
households 
Large or small 
areas 
Community 
Comments or 
Notes 
Limitations / 
challenges   
Yams               
Dioscorea 
alata 
White Yam White Introduced Few Small Good taste 
Cannot be 
grown all year 
round. Har-
vesting season 
is from Sep-
tember to De-
cember 
Dioscorea 
alata 
Purple Yam  Purple Introduced Few Small Tastes good   
Dioscorea spp. Snake Yam White Introduced Many Small Long tubers    
Dioscorea ro-
tundata 
Vanuatu Long - Introduced Few Small 
Long and large 
tubers 
  
Dioscorea ro-
tundata 
Vanuatu Short - Introduced Few Small 
High yielding 
short tubers 
  
Dioscorea spp. Riseboy Purple Local Few Small Good taste   
Dioscorea spp. Butterfly Yam White Local Few Small Good taste   
Dioscorea spp. Vaka Yam White Introduced Few Small Good taste   
Dioscorea spp. Hero Yam Red and white Local Wild  Small 
No need to 
tend and has 
good taste 
  
Dioscorea spp. Hoahoa - Local Few Small 
Can harvest 
from the same 
plant continu-
ously 
Delicate to 
grow 
Dioscorea spp. Tonga yam - Introduced Few Small Good taste   
Dioscorea spp. Vero - Local Wild  Small 
Can be eaten 
raw. 
  
Table 2: Roots, tubers, and bananas available through production or wild harvest within the local Baniata food system landscape. 
Crop spe-
cies 
Local Varie-
ty name 
Flesh col-
our 
Origin Grown by 
many or 
few house-
holds 
Large or 
small areas 
Community Com-
ments or Notes 
Limitations / challenges 
  
Cassava               
Manihot 
esculenta 
Pencil Cas-
sava 
White Introduced Many Large  
Very good all year 
round 
  
Manihot 
esculenta 
Underpant White Introduced Few Small 
Suitable to make 
puddings 
  
Manihot 
esculenta 
Yellow Cur-
ry 
Yellow Introduced Many Large 
All year round and 
suitable for both pud-
ding & cooking 
  
Manihot 
esculenta 
Six Months White Local Many Large 
Available all year 
round 
  
Manihot 
esculenta 
Green Top - Introduced Few Small All year rounder Too soft when cooked 
Manihot 
esculenta 
Ranoga - Introduced Many Large High yielding   
Manihot 
esculenta 
Fizi White Introduced Few Small All year round Suitable for pudding only 
Manihot 
esculenta 
Kaiza - Introduced Many Large 
Suitable for both 
cooking and making 
pudding 
  
Taro               
Colocasia 
esculenta 
Sisiri - Introduced Many Small Good taste Seasonal 
Colocasia 
esculenta 
Mahio - Local Many Small Good taste Seasonal 
Colocasia 
esculenta 
Fivo/Buini - Introduced Many Small Good taste Seasonal 
Colocasia 
esculenta 
Omu - Local Few Small Good taste   
Colocasia 
esculenta 
Ruta - Local Many Large 
Well adapted and all 
year round 
Not preferred as other 
taros 
Colocasia 
esculenta 
Sofu - Local Few Small Soft texture   
Crop species 
Local Varie-
ty name 
Flesh  
colour 
Origin Grown by 
many or 
few 
house-
Large or 
small areas 
Community 
Comments or 
Notes 
Limitations / challenges 
  
Other taros               
Xanthosoma sagittifo-
lium 
Karuvera 
Pink 
Pink Local Many Large  
Continuous 
yielding 
  
Xanthosoma sagittifo-
lium 
Karuvera 
White 
White Local Many Large 
Continuous 
yielding 
  
Alocasia macrorrhiza Ozo white White Local Many Small 
Very long tuber 
– suitable for 
feasts 
Longer duration before 
maturity 
Alocasia macrorrhiza Ozo black 
Dark red/
pink 
Local Many Small 
Very long tuber 
– suitable for 
feasts or feed a 
large family 
Longer duration before 
maturity 
Cyrtosperma merkusii 
or Cyrtosperma cham-
issonis 
Kakake -           
Pana               
Dioscorea esculenta  
Fivo pana 
(purple) 
Purple Introduced Few Small 
Good yielding 
variety 
Harvesting or availabil-
ity during the dry sea-
son only 
Dioscorea spp. Bou - Local Few Small 
Good yielding 
variety 
Harvesting or availabil-
ity during the dry sea-
son only 
Dioscorea esculenta Ulawa - Introduced Few Small 
Good yielding 
variety 
Harvesting or availabil-
ity during the dry sea-
son only 
Dioscorea esculenta Susa - Local Few Small 
Good yielding 
variety 
Harvesting or availabil-
ity during the dry sea-
son only 
Dioscorea esculenta Finorusu - Local Few Small 
Good yielding 
variety 
Harvesting or availabil-
ity during the dry sea-
son only 
Crop species 
Local Variety 
name 
Flesh colour 
Origin Grown by 
many or few 
households 
Large or small 
areas 
Community 
Comments or 
Notes 
Limitations / 
challenges   
Sweet Potato 
Ipomqea bata-
tas  
Taeveke 
Red skin, White 
flesh 
Introduced Many Large Good tasting 
Not suited to 
wet season 
Ipomqea bata-
tas  
Vaero (yellow 
flesh) 
Light yellow 
flesh 
Introduced Many Large 
Good for both 
wet and dry 
seasons 
  
Ipomqea bata-
tas 
Meleke Purple inside Introduced Few Small Good taste 
Inconsistent 
yield 
Ipomqea bata-
tas 
Temarae white Introduced Many Large 
High yielding 
and suited to 
both wet and 
dry seasons 
  
Ipomqea bata-
tas 
Benimala  Purple flesh Introduced Few Small Good taste 
Only yields well 
in dry season 
Ipomqea bata-
tas 
Atoifi (yellow) 
Red skin, yel-
low flesh 
Introduced Very few Small 
High yielding 
variety 
Only do well 
during dry sea-
son 
Ipomqea bata-
tas 
Two Months - Introduced Many Large 
High yielding 
variety and 
short matura-
tion time 
Only do well 
during dry sea-
son 
Ipomqea bata-
tas 
Ema Duri Yellow flesh Local Very few Small High yielding  
Only do well 
during dry sea-
son 
Ipomqea bata-
tas 
Nimbi - Local Very few Small High yielding 
Only do well 
during dry sea-
son 
Ipomqea bata-
tas 
Taumahu - Introduced Many Large 
Very sweet/
tasty 
Only do well 
during dry sea-
son 
Ipomqea bata-
tas 
Fivomahu - Local Many Large Good yield 
Only do well 
during dry sea-
son 
Crop species 
Local Variety 
name 
Flesh colour 
Origin Grown 
by 
house-
holds 
Large 
or 
small 
areas 
Community Comments or 
Notes 
Limitations / 
challenges   
Bananas 
Musa spp Misisi  Yellow Introduced Few Small 
Very good for cooking, fast 
to cook 
Need replanting 
every time 
Musa spp Pohara White Local Many Small 
Permanent variety – no 
need to replant. New 
suckers produce new 
fruits continuously 
  
Musa spp Vasara Yellow Introduced Few Small Permanent source of food   
Musa spp Richard - Introduced Many Small Permanent   
Musa spp Rabaul - Introduced Few Small Permanent   
Musa spp Twistie - Introduced Few Small   
Need replanting 
every time 
Musa spp Napoti Yellow  Local Many Small   
Need replanting 
every time 
Musa spp Hiomo - Local Many Small Permanent   
Musa spp Bo’o White Local Many Small Permanent   
Musa spp Bougainville Green, white Introduced Many Small 
Permanent, very large 
fingers 
  
Musa spp Uvi Yellow Local Few Small Permanent, large fingers   
Banana 
(Ripening) 
Fiji Vahu Yellow Introduced Many Large 
Sweet and suitable for 
market 
  
(Musa spp) Pedi Vahu - Local Few Small Good taste   
(Musa spp) Sweet Banana Yellow/white Local Many Large Very sweet 
Fast to ripen 
and falling off 
(Musa spp) Sikaiana Vahu - Introduced Many Large Sweet variety   
(Musa spp) Zario Vahu - Introduced Many Large Suitable for market 
Not as sweet as 
fiji vahu 
(Musa spp) Nuguru - Local Many Large Sweet variety   
